A pulmonary arteriovenous malformation (PAVM) is caused by abnormal communications between the pulmonary arteries and veins. In this study, a 64-year old woman presented with a large PAVM in the central upper lobe of the right lung. As feeding vessels were large and short, the patient was scheduled for resection therapy. By clamping the right main pulmonary artery, the blood flow into the PAVM was controlled and lobectomy was performed safely. Although advances in interventional radiology have led to the introduction of obliterative techniques, surgical resection is still an effective first option for patients with a large, centrally located PAVM.
INTRODUCTION
A pulmonary arteriovenous malformation (PAVM) is caused by abnormal communications between the pulmonary arteries and veins [1] . This malformation has a right-to-left shunt and induces chronic hypoxaemia, paradoxical embolism or infection. A large, centrally located PAVM with aneurysmal formation is uncommon and the optimal treatment remains unclear [2] .
CASE REPORT
A 64-year old woman with a PAVM in the upper lobe of the right lung, initially discovered several decades ago, was referred to our hospital with recently developed symptoms including dyspnoea on exertion, cyanosis, polycythemia and right cardiac failure. There was no family history of hereditary haemorrhagic telangiectasia. Significant clinical findings included central cyanosis and digital clubbing. The laboratory results included a low systemic arterial oxygen saturation (SaO 2 ) of 65% and a haemoglobin level of 20.4 g/dl. Chest radiography revealed a lobulated mass in the upper right lung, and chest computed tomography (CT) showed a 10 × 8-cm nodular lesion centrally located in the upper lobe of the right lung (Fig. 1a) . A pulmonary angiogram confirmed the lesion to be a PAVM supplied by feeding arteries 8 mm in diameter and 1.5 cm in length before entering the venous sac (Fig. 1b) . The shunt fraction was calculated as 53% by a whole-body scan with technetium-99m-labelled macroaggregated albumin particles.
The patient underwent a right anterolateral thoracotomy. Findings at surgery included a dilated superior pulmonary vein (Supplementary Video 1; Fig. 1c ) and a large pulsating complex PAVM, which nearly completely occupied the right upper lobe. The PAVM was supplied by the superior trunk of the right pulmonary artery. To avoid damaging the weakened vessel walls, we clamped the right main pulmonary artery and controlled the blood flow into the PAVM (Fig. 1d) . Restriction of the blood flow into the right upper lobe significantly reduced the diameters of both superior trunks and superior vein, which allowed for safe stapling ( Fig. 1e and f ) . Furthermore, SaO 2 improved from 63 to 100% immediately after clamping the right pulmonary artery (Table 1) . Pathologically, a cystic structure with an irregular lumen and anastomosing vascular channels was noted. The postoperative course was uneventful. A follow-up examination at 1-year showed no cyanosis or dyspnoea on exertion, and room air arterial blood gas oxygen saturation of 98%.
DISCUSSION
Transcatheter embolization, which involves blocking of the artery that leads to the PAVM with metallic coils or detachable balloons, is the treatment of choice and most lesions can be successfully managed [3, 4] . However, failures of transcatheter embolization for PAVMs occur more often in aneurysms with large and short feeding vessels because of a high risk of inadvertent coil migration as well as a significant instability of the guiding catheter during coil deployment [5] . Georghiou et al. [6] reported that, in the presence of a large solitary malformation, centrally located, surgery is still a safe and effective option. In the present case, after considerthe large size (8 cm in diameter) and the position near the hilum implied that the blood flow into the PAVM was extremely high. In addition, some investigators have proposed that the cause is a defect in the terminal arterial loops [7] , which causes enlargement of thin-walled capillary sacs, indicating that the feeding vessels as well as aneurysm sac might be fragile. Therefore, we used a muscle-sparing thoracotomy approach to achieve better hilar and vascular control. In addition, we considered that there was potential for damage to the pulmonary artery or pulmonary vein during transection of those vessels, therefore we blocked the blood flow into the PAVM before shearing off the vessels. Using this method, a right upper lobectomy was safely performed.
In conclusion, we report a case of a large PAVM with aneurysmal formation located in the pulmonary hilum. Surgical treatment still plays an important role when managing such large, high-flow PAVMs with aneurysmal formation in a central location.
